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Background Sour ce for Detector Components
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Simulation

CAIN
Ebeam=250GeV
"A" option (" Y" option)

JIM (based on GEANT?3)
Ecut for y: 10 keV
Ecut for n: 1 keV

B field of compensatiom mag. & QC included
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Track density (cn1/cm3/ 10BX)

Pair background track density

Icos 1<0.9
track density= ds/V

ds ».7
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Detector modelsand Mask system

Detector M odel QC1 surrounded by Mask System
Old B=2T CDC Long tungsten(W) mask
|*=2m inside support tube

L ow-Z (graphite/CH,) mask
in front of QC1

Now B=3T CAL Long W Mask inside Support Tube
|*=2m (Short W mask isenough)
L ow-Z mask
Future B=3T Endcap Iron Forward calorimeters (No W mask)

|*=4.3m L ow-Z mask



Effect of Low-Z Mask

® Low-Z (graphite/polyethylene) mask
at B~0 isvery effectiveto absorb
backscattered low energy et/e

—>

/ I Compensation Mag.
L ow-Z mask
[ 4
\
>

@ Low-Z mask works as a neutron shield



Track density (cm/cmglloBX)

Effect of the magnetic field on the track density

| cosB [<0.9
Rin of the graphite mask = 2.0cm

—
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500GeV B=3T (Uniform field) 8 10° 500GeV B=3T (Compensation and QC ON
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40 cm

2T Detector

CDC (CO2-1s0CgH10)

~2 hitdBX by y
~30 hitgBX by n 230cm —

VTX (rmin=2.4cm) W Mask (rin=4.5cm at z=30cm)




i 3T Detector

Endcap CAL
CDC Bdep()~lGe\V/RX

Beam Pipe (r in=1.8cm) 200cm



; 3T Detector
3T detector with reduced W mask

cbe Endcap CAL

155cm —— 205cm —>»




3T 1*=4.3m Detector

CDC CAL

Fe




| mpact of the new optics ( 1*=4.3m ) on the detector

-Huge W-mask NOT needed
-Background hit much smaller (CDC, CAL)
-No need for Support tube (?)
-No need for Compensation magnet (?)

if the B field @4.3m isweak enough
-Smaller Rmin of CDC and CAL possible

CAL

390
205cm
—>

100 mr a




Track density (cm/cm3/ 10BX)

Beam background with "Y' option

Icos 1<0.9
500 GeV 3T
= Y-option
= A-option
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r (cm)

~ X2 more background
than ""A" option

Energy deposit in QC
"A" 17 TeV/BX
"Y'" 30 TeV/BX



Beam extraction line with energy measurement

by K. Kubo

VB VB, (Ym)
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E/EQ distribution
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Trajectories of the lost electrons

80

010 —

Lot
<
o

(U_I

T

A

-0.15

80

60

20



Summary

@ VTX hit density in 3T detector is~1/2 of that in 2T detector.
Low-Z mask at B~Oisimportant to suppress backscatterd e+-.

@ CDC hitsby neutron in 3T detector are much reduced because of
reduction of CDC length and change of ECAL position.

@ With the new optics (I*=4.3 m), background hitsin CDC and ECAL
becomes still less. The huge W-mask, the support tube, and the
compensation magnet may not be necessary.

Detector Model CDC hits/ BX CAL Edep (GeV / BX)
(v) (n) (v) (n)

2T 2 30 -0 0.6
3T (I*=2m) 1 2 -0 0.9
3T (*=43m) 1 0.1 001  0.03

@ With higher (x3) luminosity option, background hits becomes ~x 2

@ Design of beam extraction line with ener gy measurement capability
has been started. Neutron background produced by disrupt beam along
the extraction lineis 4x101Y/cm?2/y at IP :



